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.A  longleaf  pine (Pinzts  A~a!ustris  Ml!.) i3 par2nt  pi--.iaI diallel tield  sxperinaent ~.vas  established
at rtvo , locations on the Harrison Experimental Forest in l960. Parent trees w2:2  randody
selec:s’d  from a natural population growing on the  3tison  Exp2kxnental Forest. near Gulfport,
Miss. Distance benveen trees  chosen as parents raq2d  Tom 13 to 357  m. Following pianting,
brown-spot ne,,-Ale  blight u’as controlled through the application of Bordeaux mixnxe  three times
per year  for *tie:: years  and competin g vegetation  33  connoIled with cuitivarion and mowing,
r2sulting  in good irkial sunival (first year s~ival was 94%)  and ear!?  emergence from the
grass stage fmean height at age 5 was 3.7  mj. r?nalyses of genetic parameters for ages one
through seven were reported bq’  Snyder and Narr;r.,yoon,o  ( 19X) and results for age 17 were
analyzed by  Rousseau i !9SOj.  At  age  40.  the trees averaged 2-J.  i m (79. ! f-t) tall wirh a dbh of
16.8 cm ( l0.i;  in) and had a survival rat2 of ASOb.  Basal area across :he nvo plantations iveragedT
2; ,1  ;=;- ha 1 IO? ft’ ac). !Aessurements  for ases  7. l’. 30.  and 40  ivere anai>Ted  for t,h.is report.

Maknal and reciprocal effects were not found to be si:gnificant  in eariie: analyses
(Snydsr and Narnkoong  1978)  and wer2  not included in this analysis. -Also.  no se!fs skived  to
age fort\,.  Onlv families that had a minimum of nvo  plots De: plantation. pith at least t,hree treesI
per riot w2re  included in the clurrent  analvsis. Of the original 75  full-sib crossss.  only 55  families
met the above criteria. Sing!e tree naT;dvL.-sense  heritabiliries  are repor,2d  in Tabis  1 and the
ratios  of non-additive to additiL.2  gextic variance are listed in Tab!e  3. ti2ritabilities  ar2  !OW to
modsrats in ;,alue  and remained stable  OL'C‘T  ages euzzpr  for ssverai  notabie  er;~rptions

Table 1. Sing!2  u-2::  narroLi’-j2nse  heritabilities.L
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Table 2. Ratios of non-additive to additive genetic variances.

i 1 rat I A yz 7 /.Qe 17 '.Aze 30 IAce 10 /
Height I 0.1092 / 2.  I-WI - - - - ! 0.3162
D B H lo.1911

/
I 1.1314 1.1615 / 1.2566

!
/

Yolume / ---_ / 1.7957 - - - - / 1.0407
1Survival / 0.5563 j 0.7969

1
0.5510 j 2.5292 j

The ratio of dominant  to additive ,oenetic  vti.ance  vti,ed  over ages  for the traits studied,
tending to be considerably larger at age  I7  than at age 7, , and except for height, remained high at
age 10.  Tnis result was  due to the specific combining ability (SCA)  variance i.ncreasm,o  faster
from age 7 to 17 than did the general combining ability (GCX)  variance, and remaining higher  at
older ages. These results indicate that. for longleaf  pine, breeding programs should focus on SCA
as weil as GC.k.

Overall. the ratio of non-addirive  to additive generic vtiance was higher than observed in
other southern yellow pines. and contributed to the low to moderate heritabilities for the traits
investigated. The increasing importance. with increasing age, of non-additive genetic  variance
has also been reported in black spruce (Picea mcriona Miil.) (Boyle 1956. Muilin  and Park
1994j  and Douglas-fir  (J?~~dorsz~ga  ntexiesii (!Jti!.:)  Franc0  (kyanchuk  1996).

Additive genetic correlations for heights and diameters among different ages are reported
in Table 3. .ArL age  sev’en.  heights showed  a much stronger correiation to age 40  vaiues than did
diameters. .At  age  17 and older. a!1  correlations were high.

Table 3. Genetic correiations  benveen selected  ages.

At  age 30.  fifteen  families  ~vc2 destrxti,~~ely  sampled to measure. unextracted wood/-speciric  gra~,i:*~ (SC). modulus of e!asticity (>lOE).  and modulus of rupture (MOR)  from
juvenile and &tire  samples. Speci5c pvitt. for. juv,enile samples averaged 0.56  wit’: family
mems  ranging from cl.5  1 to 0.62.  Specifi c gravity  fOi mature S3mDitS aL.era,oed 0.63 Lvith family
means ran$ng  Tom 0.59  LO  0.65. Family diY*~~~,-~
?ilOE  ~vere  jigr,ificant!y  differ

1 ii ,,,iLs 4x: ju\en$e  and mature SG. and mature
ent. Trees that had been dsma$?l by hurricane Camille (age 9) had

signilicantiy  highle: unesrracrrd  ju\ eniie  Lvood  SC I 13.55  j than did undamaged trees (0.5  1).
Tu,el\e-mm  bark-to-bark core  samples are currently beins  collected to es:imate  genetic

parameters of selected ~vood  quality traits. Year  infrared spectroscopy will be used to estimate
SG,  cleanvood MOR.  clear.vood \IOE.  fiber length. and microfibril ang!es.  Fiber lengh and
earlyvood  to ierzuood  ratios \\,ill a!so  be  mezsurrd. Chemical properties to be anai;zed  include
aicohoi-tolucnz  estracti’,  ~5,  holo~~liulox.  K!ason  iiyin. and hemicelluloss.


